Abstract Internal migration intensities fluctuate over time, but both migration levels and trends show great diversity. The dynamics underpinning these trends remain poorly understood because they are analyzed almost exclusively by applying period measures to cross-sectional data. This article proposes 10 cohort measures that can be applied to both prospective and retrospective data to systematically examine long-term trends. To demonstrate their benefits, the proposed measures are applied to retrospective survey data for England that provide residential histories from birth to age 50 for cohorts born between 1918 and 1957. The analysis reveals stable lifetime migration for men but increased lifetime migration for women associated with earlier ages at moving in adulthood and a compression of intervals between consecutive moves. The proposed cohort measures provide a more comprehensive picture of migration behavior and should be used to complement period measures in exploring long-term trends. Increasing availability of retrospective and longitudinal survey data means that researchers can now apply the proposed measures to a wide range of countries.
Introduction
Internal migration has replaced fertility and mortality as the leading agent of demographic change in most countries, and it has become the main process shaping patterns of human settlement within and between countries. Internal migration underpins the efficient functioning of the economy by bringing knowledge and skills to the locations where they are needed and is integral to social well-being by allowing individuals to pursue their goals and aspirations. Despite its wide-ranging implications, internal migration-the propensity to change residence within national borders-has steadily declined since the 1980s in many advanced economies (Bell et al. 2017) , following a sustained increase during much of the twentieth century (Molloy et al. 2011) . Policymakers have been concerned that the decline in migration heralds a less-flexible economy wherein workers do not move to regions with jobs, potentially prolonging recessions and reducing growth (Kaplan and Schulhofer-Wohl 2012) .
Internal migration trends are analyzed almost exclusively with cross-sectional data and period measures, such as crude migration intensities, age-specific migration rates, and migration expectancy. Ease of interpretation and the wide availability of census data have contributed to the popularity of period measures, which also have the advantage of measuring contemporary migration trends. However, because migration rates represent the compound experience of different cohorts, they can be distorted by tempo effects, which artificially inflate or deflate the period measure of a demographic event because of a rise or fall in the mean age at which the event occurs (Bongaarts and Feeney 2008) . This is potentially problematic because the age patterns of migration closely mirror the age structure of life course transitions (Bernard et al. 2014c) , and ample evidence suggests that the age structure of the life course fluctuates over time and that key transitions to adulthood have been progressively postponed to older ages in advanced economies (Billari and Liefbroer 2010) . Rising migration levels may therefore be caused by a shift of migration to younger ages, while depressed migration rates may be linked to a postponement of migration to older ages as a result of delayed life course transitions. On the other hand, late starters may simply have postponed changes of residence and may catch up later, ultimately recording a level of lifetime migration similar to that of early starters.
The hypothesis of a link between the onset of migration and the overall level of migration is supported by cross-sectional evidence in Fig. 1 , which shows that later ages at leaving the parental home are associated with reduced migration intensities in the same way that later ages at first childbearing curtail fertility levels. Therefore, migration may be a cumulative process by which the likelihood of moving another time is linked to earlier moves. An analogy with fertility is not new and has raised important questions. For example, Taeuber (1966:418) asked, "Is migration an event that is likely to be postponed like a second child? Or are attitudes toward future migrations highly flexible, so that a move not undertaken is not so much postponed as irrelevant to future decisions?" These questions are yet to be answered because the extent to which migration behavior early in life affects later migration decisions cannot be assessed with period indicators. Cohort measures are required to examine migration across the life course and identify the demographic processes driving migration behavior.
A cohort perspective based on completed residential histories is by no means a new idea. Bogue (1950) was a vigorous advocate of a cohort approach to migration analysis, and Shyrock and Larmon (1965) and Pourcher (1966) were the first to use retrospective migration histories to estimate average number of moves in a lifetime. More recently, drawing on Swedish register data, Kolk (2016) estimated partial lifetime migration and migration age patterns of cohorts dating back to the 1950s, and Falkingham et al. (2016) used retrospective migration histories to compare the drivers of migration between cohorts. Although these studies revealed intercohort variations with respect to particular aspects of migration, they did not identify the demographic mechanisms underpinning changes in migration level. Migration is a cumulative process that takes place over the entire life course such that an individual's migration history may affect his or her future migration. What is therefore needed is a series of rigorous measures that capture the complexity of migration behavior by gauging the number, timing, and spacing of moves in order to link intercohort variations to social change.
This study takes a first step toward this end by establishing a series of cohort migration measures to examine the dynamics of population mobility. It proposes 10 cohort measures adopted from the study of fertility: (1) completed migration rate, (2) completed migration distribution, (3) migration progression ratios, (4) age-specific migration rates, (5) normalized age-specific migration rates, (6) mean migration age, (7) mean migration spacing, (8) age-and order-specific migration rates, (9) orderspecific mean migration age, and (10) order-specific mean migration spacing. I elaborate on the computation and utility of each of these measures later in the article. I apply these metrics to retrospective survey data for England spanning four cohorts born between 1918 and 1957, examining the extent to which changes in lifetime migration are associated with shifts in the distribution, timing, and spacing of migration.
I begin with a brief synthesis of prior cohort studies and review key limitations. I examine characteristics that distinguish migration from other demographic processes, define a suite of cohort measures of migration, review sources of data, and discuss their strengths and weaknesses. I then apply the proposed measures to retrospective survey data, distinguishing between men and women and between tied moves (occur before age 17) and moves as independent adults after 17. I identify changes in completed Bell et al. (2015a) and living arrangement data from Iacovou (2002) migration and relate them to changes in the distribution, timing, and spacing of migration. I conclude that cohort migration measures provide refined insights into the dynamics of population mobility and put forward recommendations about how these indicators might be more widely implemented in the future.
Prior Research
Demographers have long called for cohort analysis of migration. Bogue (1950) demonstrated the utility of Social Security records to study migration in the United States and called for longitudinal studies to follow the migration experience of real cohorts. In 1963, Wilber proposed a measure of migration expectancy by applying period agespecific migration rates to a life table population to obtain an estimate of the average number of lifetime moves conditional on current mortality conditions in the United States. Subsequent applications examined migration expectancy at different spatial scales (Long 1973) and in different national contexts (Bell 1996) . Migration expectancy has the benefit of being a simple, plain-language statistic indicating lifetime completed migrations, but like the net reproduction rate (NRR) in the study of fertility, it shares the deficiencies of measures based on synthetic rather than real cohorts. Aggregate period data with sufficiently long time series, however, can be used to derive cohort estimates. For example, Rogers and Rajbhandary (1997) used consecutive period age-specific migration rates between 1948 and 1993 in the United States to derive cohort age-specific migration rates and showed a shift of the migration age profile to younger ages for later cohorts. Similarly, Sander and Bell (2015) decomposed Australian period-cohort measures into age, period, and cohort spaces to determine the influence of birth cohort on migration rates in Australia since the 1970s. Although promising, this approach has found little usage because it requires lengthy time series. Alternatively, Shyrock and Larmon (1965) Lelièvre and Bonvalet (1994) showed delayed ages at leaving the parental home for cohorts born between 1916 and 1926 in response to different historical and economic circumstances. Using a similar approach, Falkingham et al. (2016) studied cohorts born between 1918 and 1947 in England and found higher levels of mobility during young adulthood for later cohorts. Cohort migration has also been examined with register data. For example, Kolk (2016) showed a progressive increase in the number of moves between the ages of 20 and 40 for cohorts of Swedes born between 1949 and 1972 and Kulu et al. (2014) showed that this increase was caused by a rise in the incidence of first-order moves. Although these studies revealed important differences across cohorts, they focused on a single aspect of migration, such as age or move order. What is needed is a series of robust measures that allow comprehensive comparisons of migration across cohorts to systematically identify long-term changes.
Cohort Measures of Migration: Methods and Data Migration Measures
Unlike fertility and mortality, migration has additional complexities. First, migration is not a biological function constrained by age. Migration events can occur over the entire lifetime of an individual and repeat itself many times between birth and death. For example, period estimates indicate that Australians move an average of 14.4 times over their lifetimes (Bell et al. 2002) . Second, measures of migration are highly dependent on the spatial scale over which population movement is recorded. Because individuals are more likely to move over short distances, lifetime migration measured over small administrative units will be higher than that measured over large administrative units. Third, reasons for moving are diverse and vary with age. As tied movers, children change residence with their family, and their motivations for moving differ from those of independent adults. Reasons for moving also vary with distance moved (Niedomysl 2011 ). Short-distance moves are often related to family motives, but moves over longer distances are more commonly related to education and employment.
Taking into account the intricacies of migration, I propose 10 cohort measures adopted from the fertility literature to gauge migration levels and patterns. Table 1 lists each migration measure in summary form and provides a definition and an algebraic representation, where subscript x refers to age, i refers to the order of each move (first, second, third, and so on), and n refers to an individual. M corresponds to the number of moves, P represents the number of individuals, and X refers to the age at migration. Thus, P i refers to the number of individuals who moved i times, and M i refers to the number of moves of order i for all i > 0. X n corresponds to the age at migration of individual n.
The most general cohort measure of migration is the completed migration rate (CMR), which is retrospectively estimated as the total number of moves among individuals of a given cohort divided by the number of individuals in this cohort, as defined in Eq. (1). It represents the average number of moves undertaken by individuals of a given cohort during their lifetime. Comparisons of successive cohorts give insights into whether overall migration levels have increased or decreased.
To identify the most common number of moves made by individuals in a given cohort, it is possible to compute completed migration distribution (CMD), which corresponds to the proportion of a cohort who moved exactly i times, as shown in Eq. (2). Comparisons across cohorts reveal changes in the proportion of lifetime nonmovers, infrequent movers, and frequent movers. These changes can then be traced to variations in the CMR. For example, a decrease in the CMR can be attributable to an increase in immobility, a decrease in the proportion of frequent movers, or a combination of both.
The process of migrating can be viewed as a cumulative process from one move to the next. This progression can be formally represented by migration progression ratios, MPR (i,i +1) , which correspond to the proportion of a cohort who moved i times and who went on to move at least once more, as shown in Eq. (3). In other words, MPRs express the probability of undertaking a move of order i + 1, conditional on reaching moving i times. Thus, MPR (1, 2) is the migration progression ratio from the first move to the second move, and it corresponds to the proportion of a cohort who moved at least once and went on to move at least twice. Because progression ratios represent migration as 
Proportion of a cohort who moved exactly i times
3 Migration Progression Ratios Proportion of a cohort who moved i times and who went on to move at least once more
4 Age-Specific Migration Rates
Proportion of a cohort who moved at age x
5 Normalized Age-Specific Migration Rates Proportion of a cohort who moved at age x normalized to unity
6 Mean Migration Age
Mean age at which individuals of a cohort moved
7 Mean Migration Spacing Average interval between all moves for individuals who moved at least twice MMS
8 Age-and Order-Specific Migration Rates Proportion of a cohort who moved exactly i times at age x
9 Order-Specific Mean Migration Age Mean age at which individuals of a cohort moved for the i th time
10 Order-Specific Mean Migration Spacing
Average time between two consecutive moves
Notes: Subscript x refers to age, i refers to the order of each move (first, second, third, and so on), and n refers to an individual. M corresponds to the number of moves, P represents the number of individuals, and X refers to the age at migration.
an incremental process, variations in MPRs for moves of particular orders can provide insights into the patterns of migration change. Underpinning MPRs is the idea that variations in migration behavior depend on the number of moves. Thus, MPRs can reveal after how many moves the large majority of individuals are likely to stop moving and trace changes across cohorts. Age-related aspects of migration can be analyzed through age-specific migration rates (ASMRs), as expressed in Eq. (4). ASMRs indicate how the likelihood of moving varies with age, and comparisons across cohorts can reveal shifts in the ages at peak migration and in the extent to which migration is concentrated around the peak (Bernard et al. 2014b) . Changes in the age distribution of migration are more readily identified when standardized migration rates are compared independently from differences in overall migration levels (Rogers et al. 1978) . As for period measures, Eq. (5) shows that standardization is achieved by dividing ASMRs by the sum of age-specific migration rates across all ranges thereby reducing area under the migration age profile curve to 1. Although fully capturing the age profile of migration with a single summary measure is not possible (Bell et al. 2002) , comparing mean ages across cohort, as shown by Eq. (6), can reveal advancement of migration to earlier ages or postponement to older ages.
Finally, the time it takes individuals to progress to the next move can be measured by computing the average time interval or spacing between consecutive moves for individuals who moved at least twice, as shown in Eq. (7). Shorter migration intervals correspond to a compression of migration, which simply means that successive moves are spaced closer together.
To obtain a more fine-grained understanding of order-specific changes in migration behavior, one can disaggregate age-specific migration rates, mean migration ages, and mean migration spacing by move order, as shown by Eqs. (8)-(10). Comparisons of these metrics across cohorts enable identifying changes specific to moves of a particular order. Because most individuals are mobile at some point in their life, changes in migration between cohorts are more likely to occur after individuals moved a few times. Consequently, order-specific investigations of migration are a useful approach to detect small changes in migration behavior.
Finally, interrelations between some metrics can be identified. The CMR can be computed by summing migration rates across completed ages, as indicated by Eq. (11) or by summing the proportions of a cohort who moved at least i times as expressed by Eq. (12). The proportion of a cohort who moved at least i times is obtained by dividing the proportion of a cohort who moved at least i times by the total number of individuals in this cohort. This measure is a migration progression ratio and is referred to as MPR (0,i) . Table S1 (Online Resource 1) provides a worked example, showing how to compute the CMR, CMD, and MPRs.
The aforementioned measures can be disaggregated by sex or any other personal characteristics. They can also be estimated over different age ranges and at different spatial scales to distinguish between short-and long-distance moves. Because migration is typically measured as a change of residence between administrative units, cohort comparisons are prejudiced by changes in the number and shape of the administrative units over which migration is measured. This problem can be addressed by measuring migration with respect to all changes of addresses (Courgeau et al. 2013; Long 1991) , independently from administrative units.
Cohort measures can be computed when all surviving individuals of a given birth cohort have reached the end of their migratory life. Although this is not an issue for deceased cohorts, it is more problematic for cohorts with surviving members. In an effort to circumvent this issue, Kulu et al. (2014) analyzed the migration trajectories of Swedes aged 18 to 29 over three decades. This approach, however, begs the question of deferment. If some individuals postponed moving to later in life, some moves will be missed, and cohort estimates will be artificially deflated. Although this is particularly problematic for young adults because the majority of them have not completed their migration, I argue that later cutoff ages close to the end of an individual's migratory career-50 years, for example-are less of a challenge.
As for any demographic process, period and cohort measures of migration provide different but complementary perspectives. Table S2 (Online Resource 1) lists key differences between period and cohort perspectives to measuring migration and highlights the key strengths and limitations of each approach. The main advantages of cohort measures are that they relate to the lifetime experience of real individuals and therefore reflect the entire migratory life of real cohorts. Because the cohort approach views migration as an incremental process where individuals progress from one move to the next, it allows studying the association between the timing of migration and individual lifetime migration. Cohort measures also have the advantage of smoothing out temporal variations in migration given that individuals may live through periods of high and low migration. The main drawback, however, is that estimates typically relate to earlier periods. Difficulties in accessing cohort data, potential inaccuracies of age, and date recall for distant moves are additional challenges associated with a cohort perspective. The extent of these limitations and the solution to them depend fundamentally on the type of data available.
Data Sources
Cohort measures of migration can be estimated from two types of data: (1) prospective data from population registers, administrative records, and longitudinal household surveys; and (2) retrospective data. Bell et al. (2015b) identified 50 countries collecting migration data through population registers or administrative records. Of these countries, 32 are in Europe, among which 18 have been maintaining continuous registers since the 1990s, especially in Scandinavia. Population registers remain the gold standard for cohort analysis because they provide a continuous and relatively comprehensive coverage of the population. Although population registers are designed to capture changes of address, in practice most countries make register data available only for movements that cross administrative boundaries. Migration data are also collected through administrative records, such as the National Health Service Central Register in England and Wales, Medicare in Australia, and the Social Security Administration in the United States. Administrative records, however, offer only partial population coverage that often suffers from delayed registration (Boden et al. 1992) . Cohort measures can also be estimated from longitudinal household surveys collected over sufficiently long periods, such as the Panel Study of Income Dynamics (PSID) at the University of Michigan conducted since 1968, the German Socio-Economic Panel conducted since 1984, and the British Household Panel conduced since 1991. More recent panel studies, which are expected to continue into the future, should eventually permit cohort analysis of migration in Russia, South Korea, Switzerland, and Australia.
In the absence of prospective data, retrospective surveys collecting lifetime migration histories are an alternative source of data. Examples include the German Life History Study (which collected the residential histories of eight cohorts dating back to the 1940s) and the RAND Family Life Surveys in Indonesia and Malaysia. Longitudinal health and aging surveys are now common and often include a wave dedicated to the collection of residential, childbearing, marital, and employment histories. These are an ideal source of retrospective migration data because they focus on individuals from recent cohorts aged 50 and older toward the end of their migratory lives. Recent surveys include the English Longitudinal Study on Ageing (ELSA) and the Survey of Health, Ageing and Retirement in Europe (SHARE), all conducted after 2007, which provide comparable retrospective migration histories for 14 European countries. Similar data sets were collected in China in 2014 as part of Wave 3 of the Chinese Health and Retirement Longitudinal Study (CHARLS) and in the United States in 2015 as part of the Health and Retirement Study (HRS). Some surveys, including ELSA, make migration data available through an annual indicator of change of residence; other surveys, including SHARE, release geographic information at different spatial scales, allowing distinctions between short-and long-distance migration.
What are the relative merits of each of these data sources? Population registers open the way to producing statistics on the entire population, whereas migration estimates from longitudinal and retrospective surveys are drawn from population samples, whose sizes may be insufficient to disaggregate cohort measures of migration by sociodemographic characteristics. Sample sizes also constrain the construction of cohorts. A broad span of 5 to 10 years is often used for survey data (Falkingham et al. 2016) , whereas one-year cohorts are preferred with administrative records and population registers (Kolk 2016) . Because of issues of confidentiality and privacy, however, access to individual-level register and administrative data is limited (Poulain and Herm 2013) ; comparatively, survey microdata are more easily accessible. Some surveys also have the advantage of identifying reasons for moving, including CHARLS. Others, including the British Household Panel and the Household, Income and Labour Dynamics in Australia, make data on the distance moved available.
As with any retrospective data, migration histories face issues of recall. To collect accurate retrospective data, life history grids are often used to assist respondents in remembering past moves. This approach involves showing respondents a schematic form that depicts the years in their life alongside national and world events to help them recall past moves. Even though life history grids improve recall (Belli 1998; Blane 1996) , accuracy in the dating of migration remains higher for more recent moves (Smith and Thomas 2003) . Another potential limitation of retrospective data is that they are based on survivors only. Migration measures may be biased if internal migration and mortality are correlated and if a large proportion of individuals in a particular cohort died before reaching the end of the age range over which migration measures are computed. Although survivor bias is expected to be small, the CMR should, strictly speaking, be interpreted as the average number of moves undertaken by members of the cohort conditional on survival to the date of the survey. Selection bias may also arise from international migration. The effect of emigration is likely to be small unless it is correlated with internal migration and the share of emigrants is large. With regard to immigrants, because the number of internal lifetime moves decreases with age at arrival in the destination country, the CMR will be biased downward in countries with a large share of immigrants, such as Australia, Canada and the United States. However, because most individuals move internationally in early adulthood, this bias can be limited by restricting cohort analysis to adult years. In countries with a low share of international migrants, restriction to residents born in the country is another possible strategy (Kolk 2016) .
Nonresponses are another potential source of bias if migration behavior is correlated with the likelihood of responding. Covariance between survey variables and response propensities are highly variable across survey questions and populations, but there is no empirical support for the notion that nonresponses systematically produce biased estimates (Groves 2006) . However, attrition is problematic for longitudinal data because migrants are more likely to be lost to follow-up than nonmigrants (Alderman et al. 2001; Buck 2000) . Some moves will be inevitably missed, which will result in a slight underestimation of the CMR. Still, the predictors of migration have been shown not to be affected by attrition (Fitzgerald et al. 1998; Sander and Bell 2013) , which suggests that age-specific migration measures are not biased.
Different population at risk (PARs) are required to compute measures proposed in Table 1 , depending on whether migration data are obtained from prospective or retrospective data. The PAR, which corresponds to the denominator in Eqs. (1), (2), (4), (5), and (8), ideally should be measured at the start rather than the end of the observation interval when prospective data are used (Bell et al. 2002) . However, for simplicity of computation, the end-year population can be used, assuming that all migrations are evenly distributed across the year (Kolk 2016) . If retrospective survey data are used, the PAR should represent the total number of individuals in the cohort, as shown in Table S1 (Online Resource 1). The age range over which migration measures can be estimated also depends on the type of data. In the case of retrospective data, the age of respondents at the time of the survey dictates the age range over which migration measures can be calculated, which limits the utility of migration histories to examine migration later in life. In contrast, population registers, which track individuals from birth to death, allow estimating the complete lifetime migration of deceased cohorts and are better suited for the analysis of migration at older ages.
Cohort Migration Trends and Patterns in England
I use data from the English Longitudinal Study of Ageing (ELSA)-a longitudinal survey of the English population aged 50 and over (Marmot et al. 2016 )-to analyze changes in migration patterns over the life course of successive birth cohorts. Conducted in 2007, Wave 3 retrospectively collected lifetime residential mobility histories of individuals born between 1918 and 1957. Using life history grids, respondents were asked to report the start and end dates of up to 20 dwellings in which they lived for more than six months since birth. The address of each residence was collected, but an annual indicator of change of residence was constructed instead of releasing geographic information in order to ensure confidentiality. Although this means that short-and long-distance moves cannot be distinguished, using all changes of address ensures that the results are not affected by the size, shape, or changes in administrative boundaries. Because respondents were aged 50-89 at the time of the survey, the analysis is restricted to mobility histories from birth to age 50 to obtain life courses of comparable length. Although some individuals change residence after the age of 50, period estimates show that more than 80 % of moves took place before age 50 (Bell 1996) .
The analysis presented here spans four birth cohorts : 1918-1927 (n = 851), 1928-1937 (n = 1,578), 1938-1947 (n = 2,277), and 1948-1957 (n = 2,106) . The first cohort passed through their early 20s during World War II, and Cohort 2 passed through its migration peak during the period of economic and urban restructuring that followed. The last two cohorts witnessed important social transformation with the emergence of new youth cultures in the 1960s, and Cohort 4 passed through its peak migration right at the beginning of the recessionary period of the 1980s (Wadsworth and Bynner 2011) . Thus, conclusions drawn from this data set are relevant mainly to the second half of the twentieth century-a period of extensive social, economic, and political change.
Measures listed in Table 1 were disaggregated by sex and by moves before and after the 17th birthday to differentiate between tied moves with parents and independent moves in adulthood. The Completed Migration rate (Table 2) progressively increased from 5.60 for Cohort 1 to 6.42 for Cohort 4, which corresponds to an additional 0.82 lifetime moves. This upward shift was largely driven by women, who gained an average of 1.23 moves compared with only 0.20 for men. As a result, the gap between sexes reduced sharply, from 1.17 additional moves for men of Cohort 1 down to only 0.14 for Cohort 4. Decomposition of the CMR by moves before and after the 17th birthday reveals that the average number of moves in childhood was similar for both sexes and all cohorts, sitting at approximately 1.5 moves. Rising CMRs among women are therefore the result of increased mobility in adulthood, with Cohort 4 experiencing an additional 1.17 moves compared with Cohort 1.
To explore the origins of increased migration rates in adulthood among women, Fig. 2 reports completed migration distribution after the 17th birthday. It shows stable patterns across cohorts for men. Approximately one-quarter of men moved once or twice throughout their lives, and roughly equal proportions moved three to four times or five to seven times. Frequent movers, who changed residence eight or more times, accounted for approximately 15 % across all cohorts; comparatively, nonmovers remained very rare, representing only to 2 % to 4 % of men. For women, the trend in completed migration distribution indicates that the rise in migration rates is attributable to a reduction in infrequent mobility in parallel to a rise in repeat movement. Although the proportion of nonmovers decreased marginally from 5 % to 1 %, the proportion of women who moved once or twice diminished by 10 percentage points, down to 26 %. At the same time, the proportion of women who moved five to seven times and eight or more times both increased by 7 percentage points between Cohorts 1 and 4. This corresponds to a 50 % increase in the proportion of women who moved at least five times. On the other hand, the proportion of women with intermediate levels of mobility (three to four moves) remained very stable across cohorts at approximately 30 %. It is therefore an increase in the extent of repeat movement that underpins higher lifetime female migration of more recent cohorts. Was an increase in lifetime migration accompanied by changes in migration age patterns? To address this question, Fig. 3 displays age-specific migration rates and reveals a typical pattern of migration rates peaking at young adult ages, then steadily declining with increasing age (Bernard et al. 2014c; Rogers and Castro 1981 
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No move 1-2 3-4 5-7 8 or more Fig. 2 Completed migration distribution estimated after the 17th birthday cohort differences in migration rates are minimal at all ages, despite a small increase in migration rates between 17 and 22 years of age for the last cohort. For women, however, the last two cohorts registered a marked increase in the concentration of mobility in the young adult years, with more than one-third of all moves occurring between the ages of 17-24 compared with one-quarter for the first two cohorts. At the same time, the peak migration rate was brought forward from 25-26 years in Cohort 1 to 23-24 for Cohort 2 and 21-22 years for Cohorts 3 and 4. Order-specific mean ages (Table 3 ) confirm a shift of migration to younger ages, especially for women. Women's first migration as young adults was brought forward from 23.0 years for Cohort 1 to 20.4 years for Cohort 4; subsequent moves also occurred, on average, approximately three years earlier. Fig. 3 Normalized age-specific migration rates. Two-year groups were used because of small sample sizes. Migration rates are normalized to unity were brought forward by only 0.4 to 0.8 years, depending on move order. As a result, differences between men and women in migration timing have been inverted. For Cohorts 1 and 2, men moved at younger ages than women for moves of all orders; for the two later cohorts, men moved at older ages than women up to the fourth move and at the same age as women for the fifth move. Is there a relationship between early mean ages at first move and increased migration rates among women? Is earlier migration associated with higher individual lifetime migration as hypothesized in the introduction? To explore these links, I plot completed migration rates against mean ages at first move in Fig. 4 . It shows for women a clear negative linear association, indicating that the completed migration rates increase as mean age at first move falls. For Cohort 1, the mean age at first move was 23.0 years, and the CMR was 3.7; for Cohort 4, the respective figures were 20.4 years and 4.8. For men, both variables were relatively stable across cohorts and show no association. Correlation analysis at an individual level returns a negative association between age at first move and individual lifetime migration, with correlation coefficients ranging between -.36 and -.49. This suggests that delayed migration is associated with lower individual lifetime migration and vice versa, although the relationship is weaker for women of recent cohorts.
Was an increase in lifetime migration also accompanied by changes in migration spacing? Because the time it takes an individual to progress to the next move is intrinsically linked to the age at which this person moves, one would expect a compression of migration intervals in tandem to an advancement of migration to younger ages. The average interval length between all moves is 4.10 and 4.17 for men and women of Cohort 4, which corresponds to compression of 0.82 years for women and 0.16 years for men between the first cohort and the last. Correlation analysis at an individual level returns a negative but weak association between mean migration spacing and individual lifetime migration, with correlation coefficients ranging between -.31 and -.37. This suggests that shorter migration intervals are associated to some extent with higher lifetime migration and vice versa. The time it takes individuals to progress to the next move and the age at which they move underpin the process of transitioning from one move to the next, which is measured by migration progression ratios. Considering that the probability of migrating falls with age after the migration peak, one can expect that the likelihood of progressing to the next move to decrease with age at last move. To explore this association, Fig. 5 plots migration progression ratios to the second move against the age at first move, using Cohort 4 by way of example. It shows a clear negative association: the likelihood of moving a second time is 0.99 for men and women who first moved at age 17, and declines to 0.60 for women and 0.72 for men who first moved at age 29. Thus, the younger the age at first migration, the higher the likelihood to move a second time is.
To further investigate the association between age at migration and subsequent progression to moves of higher order, Fig. 6 plots mean age at move i against the migration progression ratio from move i to move i + 1. The results are shown for women up to their sixth move, revealing two patterns. First, migration progression ratios are higher for recent cohorts, which means that a higher proportion of individuals moved at least once more. For example, 72 % of Cohort 4 women who moved five times eventually moved at least once more, compared with 58 % of Cohort 1 women. Second, the likelihood of experiencing an additional move declines with increasing mean age at last move, and this association holds for moves of all orders. For example, for Cohort 4, the mean age at first move was 20.4 years, and the migration progression to the second move was 0.93; for Cohort 1, they were respectively 23.0 years and 0.87. This suggests that migration progression ratios rose across cohorts because mean ages fell, and it is the larger proportion of individuals progressing to the next move that underpins the overall rise in completed migration rates among women. This finding confirms the hypothesis of a link between the onset of migration and completed migration and shows that the age at first move operates to affect completed migration by influencing subsequent progression to moves of higher orders.
These results suggest that the dynamics of migration follow a demographic process similar to that of fertility, in that earlier onset of migration and shorter migration spacing are associated with higher completed migration. Therefore, the relative importance of each factor in driving changes in completed migration can be quantified through decomposition analysis. Following Jain and McDonald's (1997) approach to fertility analysis, the completed migration rate can be expressed as a function of four components:
where Mo is the proportion of individuals who moved at least once, F is the average age at first move, L is the average age at last move, and I is the average length of all intervals between consecutive moves for individuals who moved at least twice. Differences between observed and estimated CMRs are below 5 %. This equation therefore allows quantifying the relative contribution of each component to cohort differences. Table 4 reports each component of Eq. (13) by cohort and sex for moves after the 17th birthday and displays the percentage change from Cohort 1 for each component. The results show that the increase in the completed migration for women was mainly the result of early onset of migration (F) and a shortening of the interval between successive moves (I). These variables decreased, respectively, by more than 11 % and 16 % between Cohorts 1 and 4, which corresponds to an advancement of the first move by 2.57 years and a compression of average migration intervals by 0.82 years. The proportion of women who moved at least once (Mo) increased only by 3.99 % and made a limited contribution to higher migration levels. The age at which the last move for women was recorded (L) declined by approximately one year from Cohorts 1 to 4, which reduced the impact of the first three variables on completed migration. Although women's last move was recorded earlier in life, the duration of their migratory career (difference between the first and the last move) increased by 1.56 years between the first and the last cohort, which suggests that younger ages at ending migration exerted only a very limited impact on completed migration. As noted earlier, completed migration rates were broadly stable for men.
Discussion and Conclusions
Researchers concerned with tracing trends in internal migration have routinely relied on period measures. As in other fields of demography, such measures provide information that is current but lacks explanatory power because they fail to take account of cohort differences. Despite recent advances in the field, migration analysis has been constrained by a dearth of cohort measures and limited availability of adequate data. In this article, I proposed 10 cohort measures that capture the magnitude of completed migration, together with its distribution, progression, timing, and spacing. These measures provide multifaceted information about the migration trajectories of different cohorts, and together they form a new toolkit for the analysis of migration. Increasing availability of retrospective and longitudinal survey data means that researchers can now apply the proposed measures to explore migration trends and their underlying dynamics in a wide range of countries. Of the 10 measures proposed, four are particularly useful in understanding migration dynamics. First of these is the completed migration rate (CMR), which represents the average number of moves undertaken by members of a given cohort during their lives. The CMR is readily comparable across cohorts and complements period measures, such as migration expectancy. Because the actual migration behavior of individuals is more heterogeneous than this summary statistic suggests, the completed migration distribution (CMD) decomposes the population according to the exact number of moves and reveals the proportion of lifetime nonmovers, infrequent movers, and frequent movers. Migration progression ratios (MPRs) depict the underlying incremental process of moving by measuring the proportion of individuals who, having made a given number of moves, proceed to move at least one more time. Comparing MPRs across cohorts can reveal how changes in migration frequency and timing shape migration levels. Finally, mean age at first move is fundamental because it captures the start of the migration career of successive cohorts, and therefore identifies exposure to the risk of migrating. I adopted these measures from the fertility literature, which benefits from a long tradition of examining trends. Previous research has shown that fluctuations in period fertility are driven by changes in both timing (tempo effect) and completed family size (quantum effect) (Bongaarts and Feeney 1998) . Period measures of migration can be equally affected by a tempo effect through changes in mean age at migration. Cohort migration, on the other hand, is free of this interpretative difficulty. If completed migration falls, it is a pure quantum effect: individuals are moving less. Thus, cohort measures can shed light on the demographic mechanisms underlying changes in migration levels.
Application to cohorts born between 1918 and 1957 in England showed a continuous upward trend in completed migration among adult women. The completed migration distribution indicated that much of this rise was the result of an increase in repeat movement (moves of order 5 and above) rather than a decrease in immobility. At the same time, the mean age at first move was progressively brought forward. Migration progression ratios showed that younger movers were more likely to proceed to moving at least one more time and, as a result, reported higher completed migration than late starters. Thus, as age at first move declines, completed migration increases. Conversely, as age at first move increases the number of lifetime moves decreases. The cohort approach to migration analysis inevitably involves lengthy lags to ensure that all cohort members have completed their migratory careers. Because migration extends later into life than fertility, comprehensive histories are inevitably dated. However, two-thirds of moves are completed by age 35, and more than 80 % are completed by age 50 (Bell 1996) . Thus, broadly reliable comparisons can be made without extended delay. Moreover, evidence suggests that differences between cohorts result primarily from variations in migratory behavior at young adult ages. This is particularly relevant to the current decline in migration in the United States and other advanced economies, where the age profile of migration has progressively shifted to the right, as indicated by a later age at the migration peak (Bernard et al. 2014a ). Evidence of a negative association between the onset of migration and the number of lifetime moves suggests that late starters do not simply postpone moving and that some moves will inevitably be missed.
With the emergence of retrospective residential history data in countries in Asia, Europe, and North America, migration research is now poised to take a new step forward in the analysis and understanding of migratory behavior. This study focused on moves in early and middle adulthood, but the proposed measures can be readily applied to a broader age range to examine migration in childhood and late adulthood or to specific populations to explore interethnic differences. The measures specified in this article offer a comprehensive suite of robust metrics that parallel those long used in the analysis of fertility and mortality, and further extend the bag of tools proposed by Bell et al. (2002) for the analysis of migration data aggregates. Despite wide and enduring variations in period measures of migration level across countries around the world (Bell et al. 2015a) , little is known about the factors underlying differences in migration levels. What is now needed is the application and testing of the proposed cohort measures to a wider set of data in a range of historical and contextual settings (see, for example, Bernard 2017).
